Evidence for multiple metabolic pools of phosphatidylinositol in stimulated platelets.
Stimulation of platelets with ionophore A23187 or thrombin indicates the existence of three distinct metabolic fractions of phosphatidylinositol. Two of those pools of phosphatidylinositol are degraded by phosphatidylinositol-specific phospholipase C and the third one by a phospholipase A2 activity. Low concentrations of ionophore A23187 (100 nM) or thrombin (0.25 units/ml) induce the degradation by phospholipase C of a minor fraction of phosphatidylinositol which is involved in the phosphatidylinositol cycle. In addition, thrombin, but not ionophore A23187, leads to the degradation by phospholipase C of a larger fraction of phosphatidylinositol and the subsequent accumulation of phosphatidic acid. A third fraction of phosphatidylinositol, sensitive to thrombin (0.5-2 units/ml) or ionophore A23187 (0.5-2 microM), can be degraded by phospholipase A2 to lysophosphatidylinositol with the concomitant liberation of arachidonic acid. Degradation of phosphatidylinositol by the phospholipase C pathway precedes that of the phospholipase A2 pathway. The results also suggest that the phosphatidylinositol cycle is sensitive to a small rise in cytosolic Ca2+ concentration. A further mobilization of cytosolic Ca2+ interrupts the phosphatidylinositol cycle by inhibiting conversion of phosphatidic acid to phosphatidylinositol and also activates phospholipases of the A2 type.